Abstract: Medication adherence is essential for the control of symptoms and progression of rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE). The aim of the study was to investigate medication adherence in outpatients in treatment for RA and SLE in a university hospital in Brazil. This was a quantitative, cross-sectional analytical study. A total of 92 patients (55 RA patients and 37 SLE patients) were included in the study. A structured questionnaire for patients' interview and a form for collecting data from medical records were used for data collection. Adherence to drug treatment was assessed by the Morisky scale questionnaire. Data storage and analysis were performed using Epi Info 3.5.4 and statistical analysis by Stata/SE 12.0. The Pearson's chi-squared test and Fisher's exact test were applied for statistical and bivariate analyses. For multivariate data analysis the Poisson regression and the Wald test were used. The prevalence of adherence to drug treatment was 16.4% in RA patients and 45.9% in SLE patients. The final model of the multivariate analysis demonstrated associations between medication adherence and the following covariates for both RA and SLE groups: duration of therapy for rheumatic disease at the institution greater than 15 years and presence of more than six chronic comorbidities. The parameter "acquisition of medication at the high-cost pharmacy" was differently associated with medication adherence by group, and for the SLE group, living outside the city of Goiânia was a protective factor associated with adherence. This study demonstrated a low prevalence of medication adherence in patients in treatment for RA and SLE treated at this institution. These findings will serve as a base for future studies to elucidate what factors may positively or negatively affect medication adherence in this population. In addition, multidisciplinary approaches are needed to enhance adherence to drug treatment in patients in treatment for rheumatic disease.
Introduction
Rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE) are systemic autoimmune rheumatic diseases, with unknown cause. Both RA and SLE may affect individuals in different grades of severity. In all, 50% of individuals suffering from RA will have their work capacity reduced within 10 years of disease onset and 23% with SLE will stop working in the first 5 years of diagnosis. 1, 2 These rheumatic diseases may represent direct costs related to outpatient and hospital therapies, estimated at €4.737-€15.637 per patient per year for RA 3 and US$3,735-US$14,410 for SLE. 4 The costs of RA and SLE treatments are comparable with other chronic conditions, including diabetes and cardiovascular diseases. For example, a study conducted in three European countries in 2008 estimated that the annual cost in patients with hypertension was €5,341, €2,682, and €5,957 in Germany, Spain, and Italy, respectively. 5 Indirect
In Brazil, the list of drugs approved by the Ministry of Health for the treatment of RA includes analgesics (dipyrone and paracetamol), glucocorticoids (prednisone, prednisolone, and methylprednisolone), nonsteroidal anti-inflammatory drugs (naproxen and ibuprofen), synthetic DMARDs (chloroquine, hydroxychloroquine, methotrexate, leflunomide, azathioprine, and sulfasalazine), and biological DMARDs (adalimumab, certolizumab pegol, etanercept, infliximab, golimumab, abatacept, rituximab, and tocilizumab). With regard to the treatment of SLE, in addition to the glucocorticoids and synthetic DMARDs used for the management of RA, the Brazilian guidelines for the management of SLE recommend the use of immunomodulatory drugs (thalidomide, cyclophosphamide, cyclosporine, and mycophenolate mofetil). 8 Although a wide range of alternatives of medications are available for RA and SLE treatments, the access and adherence to the drug therapy by the patients are crucial for the success of the therapy and improvement of patients' quality of life. Several studies have demonstrated that patient non-compliance to drug therapy may be attributed to a number of causes, including factors related to patient, disease, therapeutics, health care service, and communication between physicians and patients, depending on different diseases and study population. 9 Adherent patients are three times more likely to achieve desired outcomes, eg, better quality of life and greater functional capacity as compared to non-adherent patients. 10 Non-adherence is considered by the World Health Organization (WHO) as a paramount public health problem. 11 Nearly 50% of individuals with chronic disease who need long-term therapies are actually adherents to the drug therapy in developed countries. In developing countries, on the other hand, such prevalence is estimated to be lower due to less access to medication and health services. 11 Studies and researches on medication adherence are as important as the development of new therapeutic advances. Also, multidisciplinary approaches, including the physician-pharmacist interactions, may lead to relevant discussions and promising actions. 12 Few studies have been conducted on adherence in rheumatologic disorders as compared to other diseases such as hypertension, diabetes, and asthma. 13 Considering that rheumatologic diseases consist of a public health problem affecting a nationwide social insurance system, studies aimed at investigating medication adherence and developing strategies to promote adherence among these patients are needed. In light of this, this study aimed at investigating drug therapy adhesion in outpatients with RA and SLE treated in a university hospital in Brazil.
Materials and methods
This was a quantitative, cross-sectional, analytical study, conducted at the Clinical Hospital of the Federal University of Goiás (CH-FUG) in Brazil, between June 2013 and February 2014. The study was approved by the ethics committee of the Federal University of Goiás, and written informed consent was obtained from all participants.
Sample size was calculated on the basis of the number of patients registered at the CH-FUG (n=516), 80% power at the 0.05 level of significance, and a 5% margin of error with 99.9% confidence interval (CI). Based on this assumption, we estimated that a sample size of 116 patients would be needed. A total of 206 patients attending the outpatient clinic for rheumatologic disease were invited to participate in the study, and only 101 agreed to participate. Nine patients were excluded because of lack of information on medical records and/or non-response or non-completion of questionnaires. A total of 92 patients completed the study.
Patients' information regarding their socioeconomic and demographic characteristics, satisfaction with health care services, and knowledge about medication were collected by using a structured questionnaire. Patients' clinical profile was obtained from medical records by using a standardized form. These instruments were developed and used by our group in previous studies on medication adherence in other conditions. 14 The interviews were performed at the waiting room of the clinic. Adherence behavior was assessed by the Morisky scale questionnaire. 15 When patients aged less than 18 years, the instruments were applied to their parents or caregivers. Severity of disease was classified according to patients' reports. To assess the complexity of pharmacotherapy, a modified, validated version of the pharmacotherapy complexity index was used. 16 Complexity of 
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Medication adherence in rheumatoid diseases pharmacotherapy was dichotomized into low (,14) and high (.14) complexities, and the drugs considered for assessment were those documented in the medical records. Inclusion criteria were a probable or confirmed diagnosis of RA and SLE and continuous use of medication for rheumatic disease treatment. Exclusion criteria included lack of clinical and/or cognitive conditions for completion of the interview process or questionnaires, and/or incomplete collection of medical records data.
Data storage and analysis were performed using Epi Info 3.5.4 and statistical analysis by Stata/SE 12.0 (StataCorp LP, College Station, TX, USA). Prevalence of adherence and adherence behavior among patients were calculated separately by group (RA or SLE) and as a whole (ie, RA + SLE patients). The Pearson's chi-squared test and Fisher's exact test were used for bivariate analysis to investigate the association between adherence and the other covariates. In the Poisson regression, all covariates with a P-value ,0.20 were included for multivariate data analyses, and only the covariates with a P-value ,0.05 were included in the final model. The prevalence ratio (PR) and the 95% CI for these covariates were also calculated. The Wald test was used to test the significance of each parameter.
Results
Most of patients were female, 85 (92.39%), and aged between 41 years and 59 years, 67 (73.12%).
The prevalence of medication adherence was 16.4% in RA patients and 45.9% in SLE patients. Patients' socioeconomic and demographic data as well as the bivariate analyses between these variables and adherence are shown in Table 1 . Adherence to drug treatment was significantly associated (P=0.032) with the education level in the RA group and with acquisition of medications at the high-cost pharmacy in the SLE group (P=0.014) ( Table 1) .
No association between medication adherence and patients' perception of health care service was observed in the groups (Table 2 ). Adherence was significantly associated (P=0.012) with the number of chronic comorbidities in the RA group and was nearly significant in the RA + SLE group (P=0.005). No associations between time of diagnosis, duration of treatment, and severity and complexity of the disease were observed in the RA group or in the RA + SLE group (Table 3 ). Adherence to medication was not associated with patients' perception or knowledge about the drug therapy in the three groups ( Table 4 ). The variables included in the multivariate analysis model for the RA + SLE group were trust in the staff, duration of therapy for rheumatic disease at the institution, and number of chronic comorbidities. For the SLE group, the covariates included were high-cost pharmacy, duration of therapy for rheumatic disease at the institution, and number of outpatient appointments and for the RA group, education level, occupation, city of origin, highcost pharmacy, duration of therapy for rheumatic disease at the institution, and number of chronic comorbidities. Results of the multivariate analysis showed that duration of therapy for rheumatic disease at the institution greater than Acquisition of medication at the high-cost pharmacy was associated with adherence in both RA and SLE groups, however by an inverse influence (Table 5 ).
Discussion
In this study, we identified a low prevalence of medication adherence in patients with RA in contrast to previous studies. Adherence to drug treatment in the SLE group, on the other hand, was similarly prevalent (46%) to those found by other authors, although it still falls short of desirable levels.
Factors related to adherence, including how long the patient has been under treatment at the CH-FUG, where the patient obtains his/her medication, number of comorbidities, and city of origin were similar to those reported in the literature. So far, there is no gold standard method to measure medication adherence and to establish its associated factors. Although it has been considered a very strict method, and limited in psychometric properties, 17 the original Morisky scale has been implemented in a large number of study as an indirect method to perform a primary identification of medication adherence in several populations. 14, 18, 19 Few studies have evaluated medication adherence in RA and SLE by using the Morisky scale. One previous investigation, also performed in Brazil, found a prevalence of 32% of adhesion in SLE patients.
14 Systematic reviews using different medication adherence scales reported a prevalence of adhesion varying from 18% to 99% in RA and SLE patients, 20 from 30% to 92% in RA patients, and from 49% to 93% in SLE patients. 21 The methods utilized in these studies defined adherence in different ways and considered adherence as 
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Prudente et al the fulfillment of at least 80% of medical prescriptions or recommendations. The Morisky scale is comparatively stricter in defining adherence, and such differing measures of adherence may explain the differences in the results. This discrepancy between different methods to measure adherence is also observed in studies on different diseases. Prevalence of adhesion in patients with hypertension, for example, was 13% 22 as measured by the Morisky scale and varied from 51% to 84% in other studies using other methods. 23, 24 This study demonstrated, by bivariate analysis, that education level was associated with medication adherence. This is in accordance with previous findings reporting that individuals with higher educational level have greater concern about health issues and cooperation with their treatment plan. 14, 25 However, the multivariate analysis did not corroborate this finding in our study.
A significant association was found between medication adherence and concomitant occurrence of duration of treatment at the institution greater than 15 years and more than six chronic diseases. Patients with severe clinical conditions tend to be more receptive to the treatment and positively contribute to medication adherence. 26 The number of chronic comorbidities may not be a determining factor but rather an indicator of the severity of health conditions.
Acquisition of medication at the high-cost pharmacy was associated with adherence in the SLE group, when adjusted by number of appointments during the previous year and duration of treatment. This result may be explained by the fact that SLE patients refractory to first choice, more accessible therapies or patients with more severe forms of the disease generally suffer from a variety of symptoms and are more likely to be adherent to their therapies in an attempt to control these symptoms. 10 In the RA group, medication adherence was associated with patients' place of origin, number of chronic disease, and place of acquisition of medication. Patients living in other cities than Goiânia tend to have fewer conditions to attend the CH-FUG, due to transport difficulties. This observation is in accordance with a previous study demonstrating lower adherence among patients who lived further from the reference hospital 14 and with data from the literature as well.
11
In addition, the number of chronic diseases remained associated with adherence in the RA group, suggesting a worsening in their health condition. However, differently from the SLE group, non-acquisition of medication at the high-cost pharmacy was associated with greater adherence. Such contrast may be related to different stages of the course of the disease or of the therapy these patients have been experiencing. Both SLE and RA are rheumatologic diseases with their specificities. The main clinical manifestations of SLE are cardiovascular diseases, lupus pneumonitis, autoimmune hemolytic anemia, chronic arthritis, and neuropsychiatric disorders, 14 which cause acute or resistant symptomatology that demands continuous attention. In RA, treating joint manifestations of the disease is the primary concern expressed by the patient, more importantly than comorbidities, diabetes, systemic arterial hypertension, dyslipidemia, and osteoporosis. In light of this, the clinical course of such diseases should be carefully considered in order to evaluate all factors related to medication adherence. In the SLE treatment, disease-modifying drugs and biological agents exert an important role in case of resistant patients to first-line therapy. However, in the treatment of severe symptomatology and comorbidities, other specific therapies are still needed. Therefore, for SLE patients, one may infer that perceived symptoms lead to greater concern about treatment and greater adherence to the therapy.
For RA patients, biological agents are immunosuppressive drugs that reduce inflammation and joint damage and are used in the treatment of moderate-to-severe active disease, in case of severe affection of functional capacity. 7 The relief of these symptoms by biological drugs may, however, negatively influence adherence to drug therapy of other comorbidities by RA patients. Disappearance of symptoms and occurrence of silent disease are commonly associated with non-adherence. 11, 27 Although some of our results did not achieve statistical significance, it is of note that SLE patients had greater satisfaction with the health care service and drug therapy as well as greater knowledge about the medication used for SLE treatment as compared with RA patients, as demonstrated by the bivariate analysis. Satisfaction with the health care service and team and knowledge about the medications may positively influence adherence to the prescribed therapy. 11 This is corroborated by our results, demonstrating that 46% of SLE patients and 16% of RA patients were considered as adherent.
Finally, a number of limitations need to be considered. First, data collection was partially hampered by features of the place where it was performed, including small spatial dimensions, inadequate ventilation, excessive noise, and lack of privacy for the interviews. Second, reasons for non-participation in the study reported by eligible patients included a feeling of frustration for having participated in previous studies and not receiving a feedback from the investigators, and concern about sharing personal data with the investigators. Also, some patients were not willing to answer the questionnaire due to physical and mental tiredness, which was either reported by the patients or noticed by the investigators. Besides, it is worth mentioning that mental distress and psychological disorders such as depression have been reported in 13%-47% of RA and 45.2% of SLE patients. 28 Interventional studies aiming at enhancing adherence to medication treatment have demonstrated that these actions need to be based on multidisciplinary approaches, since adherence is a health care team's responsibility and is not only dependent on patients' decision. In addition, government support for research and implementation of strategies for improving adherence is needed, in order to assure not only access to medications but also their rational use by patients, and hence efficient use of public investments.
Conclusion
In this study, we identified a low prevalence of medication adherence in patients with RA and SLE. These findings highlight the need for future studies to understand the mechanisms underlying adherence to drug treatment for rheumatologic disease. Also, this study may serve as a base for future investigations on alternative methods to measure adherence and new interventions to enhance medication adherence in RA and SLE.
